Inv acts as a molecular anchor for Nphp3 and Nek8 in the proximal segment of primary cilia.
A primary cilium is an antenna-like structure extending from the surface of most vertebrate cells. It is structurally divided along its vertical axis into sub-compartments that include the ciliary tip, the shaft, the ciliary necklace segment, the transitional zone and the basal body. We recently discovered that the shaft of the primary cilia has a distinct molecular compartment, termed the "Inv compartment", which is characterized by the accumulation of Inv at the base of primary cilia. Inv was discovered as a causative gene in inv mutant mice. It was later found to be responsible for the infantile type of nephronophthisis (NPHP2). Nephronophthisis (NPHP) is an autosomal recessive kidney disease. Nine causative genes have been identified, with all examined products thought to function in cilia, basal body and/or centrioles. However, their exact intra-ciliary localization and relationship have not been clear. Here, we report that products of Nphp3 and Nek8 (the mouse orthologs of the causative genes for NPHP3 and NPHP9, respectively) localize to the Inv compartment. We also show that Inv is essential for the compartmental localization of Nphp3 and Nek8, whereas localization of Inv does not require Nphp3 or Nek8. Nphp1 and Nphp4 also localize at the proximal region of the cilium, but not in Inv compartment. Our results indicate that Inv acts as an anchor for Nphp3 and Nek8 in the Inv compartment, and suggest that Inv compartment is a candidate site for intra-ciliary interaction of Inv, Nphp3 and Nek8.